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Need to find the ss of
all disulfide br idges

within 3 AAs of
active sites in small

proteins.

Current environment

● Data is
✵ Hard to find
✵ Hard to understand
✵ Hard to reconcile
✵ Hard to analyze

Scientists waste time
and energy doing
data management.

SCoP

SWISS-PROT

PDB

User tasks

Parse
input

Map
similar

concepts

Transform
data format

Access
the data

User
applications

What is our  ideal environment?

Businesses use data
warehouses

to accomplish this.

SCoP

SWISS-PROT

PDB

I  need to find the...

Parse
input

Map
similar

concepts

Transform
data format

Access
data

User
applications

User task

Now that I  have the
data I  need, I  can….

A single location that provides effective access to a
consistent view of data from many sources through

an intuitive and useful inter face.
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Data warehouses

Wrapper

Mediator

Wrapper

Data
Warehouse

Swiss
Prot dbESTSCoPPDB

A data warehouse is a
repository that

provides a single
access point to a
collection of data

obtained from a set of
distr ibuted,

heterogeneous
sources.

● Inter faces
✵ provide intuitive access to

the data
✵ possibly change data format

to meet user  expectations

● Warehouse
✵ stores a consistent view of

data in a local repository

● Mediator
✵ transform data from source

format to warehouse format

● Wrappers
✵ read data from source into

internal representation

Data warehouses

Wrapper

Mediator

Wrapper

Data
Warehouse

Swiss
Prot dbESTSCoPPDB
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Warehouses don’ t work in dynamic domains

When schemata are
modified,

or  new sources are
added,

 wrappers and
mediators break.

Wrapper

Mediator

Wrapper

Data
Warehouse

Swiss
Prot dbESTSCoPPDB

Key insight

API

Extensive use of
meta-data can

dramatically reduce
maintenance costs.

Wrapper

Mediator

Wrapper

Data
Warehouse

Swiss
Prot dbESTSCoPPDB
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The DataFoundry approach:

A

P

I

Sources Warehouse

Wrapper

Wrapper

Wrapper

 Mediator

Meta-Data

 Mediator

Four  types of meta-data are required

A
P
I

 MediatorWrapper

source rep
data manip

target rep
pop code

warehouse

db
descr

abstraction
transformation mapping

abstraction



6

Generating the mediators

Transformation
Calls

Population
Code

SQL

Inter face

Mediator  Class

Mediator
Inter face

Meta-Data

Abstractions

Transformation 
Descr iptions

Data
Mappings

Database
Descr iption

User-defined

methods

Data
Access

Translation Code

Method
Descr iption

Data
Definition

API

Translation L ibrary

Mediator
Generator

The translation library and mediator  class are
used by the wrapper

A
P
I

 MediatorWrapper

parser source rep mediator
semantic 
mapping 

high-level
object 

A
P
I
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Activity/ integration style   manual     meta-data   diff %diff

understanding SCOP      2.0            2.0    0.0         0
wr iting wrapper      4.5            2.5    2.0       44%
modifying schema      0.5            0.5    0.0         0
wr iting mediator      4.0            0.0    4.0        ---
modifying meta-data      0.0            1.0   (1.0)      --- 

total time in days     11.0            6.0    5.0       45%

Results:

Integrating SCoP into warehouse that already
contains PDB and SWISS-PROT.

Improving Data Access

Scientists need
● Better  access to the data

✵combine data from
  multiple sources

✵annotate data
✵perform complex quer ies

● Better  functionality
✵customized notification
   messages

✵integrated inter face to tools
✵personalized responses to quer ies

By extending our
meta-data

representation, we
can provide
power ful,

customizable access
to data.
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DataFoundry’s meta-data dr iven inter face

DataFoundry’s meta-data dr iven inter face

Src         Name       score    e-val    organism

SP        P29728        1514  0.0       Human
SP        P29081        362    1e-99   Mouse
SP        P04820        358    2e-98   Human

.

.
dbEST  zl85d08.r1  294    3e-78   Homo sapiens colon

.

.
PDB     4AAH        28        2.5       Methylophilus meth

PDB     1ZAP         28        3.3       Candida albicans
.
.

 

PDB     4AAH        28        2.5       Methylophilus meth

Descr

Expand

Reduce

Annotate

alignment
structure
       .
       .
       .

blast

       .
       .
       .
has kwd
       .
       .
       .Enter
       .
       .
       .

Query: 644 VGGGDRWCWHLLDKEAKVRLSSPCFKDGTGNPIP 677
                   +GGG  W W+  D +  +      F  G+GNP P
Sbjct:   231 IGGGTNWGWYAYDPKLNL------FYYGSGNPAP 258
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Beyond fully integrated data

● There are over  500
genomics data sources
available on the web.

● Scientists want as much
relevant information as
possible.

● Integrating data from all of
these sources is impossible.

Semantically integrating cr itical data sources,
and providing basic access to others, offers the

best possible solution.

Summary

✵ integrated data
❋allows complex quer ies

❋is easier  to understand

❋limits the number  of sites

✵ non-integrated data
❋allows more sites

❋is more flexible

❋is harder  to query

Scientists need intuitive access to data from both
internal and external sites.
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Conclusions

DataFoundry is building on its meta-data based
infrastructure to develop a scalable, flexible, and

useable system.

● Meta-data provides a way to
✵ reduce the cost of integrating new sources
✵ reduce the cost of accessing non-integrated sources
✵ provide a powerful, and intuitive, query mechanism
✵ customize the user  inter face
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